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Abstract 
The aim of this paper is to analyze the relationship between the functions and motivations of R&D alliances. Based 
on the survey data from 93 software firms in Beijing, Fuzhou and Xiamen, we use Chi-square test to do the empirical 
analysis. The empirical results indicate that firms that aim to carry out development-oriented R&D are usually with 
motivations of complementary resources, economies of scale and government relationship, while firms that aim to 
carry out research-oriented R&D are usually with motivations of risk sharing and market access. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction  
R&D alliance has been shown in Japan since 1960s,  but until it is widely applied in America and 
European Union in the late 1980s and throughout the 1990s, it began to emerge as one of the most 
important organizational forms providing competitive advantage, and government officers and scholars 
begin to show particular interest in it. As the rapid development of technology, the international division 
of labour is highly specialized. Technological innovation activities are more complex and need more 
resources. Enterprises usually have not enough resources to do research and development activities 
independently, so they need resources from market or other enterprises.  Enterprises co-operate to do 
research and development activities, which is R&D alliance. 
Different R&D alliances have different functions, and different firms join in R&D alliances with 
different motivations. In this paper, we will give a survey on Chinese software firms and study the 
relationship between the functions and motivations. 
The main structure of this paper is as follows: in Part 2, we will study the functions of R&D alliances; 
the motivations of software firm will be discussed in Part 3; in part 4, we will analyze the relationship 
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between the functions and motivations based on the survey result; at last, we will draw some conclusions 
from the empirical results and put forward corresponding policy suggestions. 
2. Function 
2.1 Research-oriented R&D 
Research and development is the basic content of R&D alliances. In the international standards 
developed by UNESCO (United Nations Educational, Scientific and Cultural Organization), “research 
and experimental development (R&D)” is classified into three types: basic research, applied research and 
experimental development.  
In this paper, we just classify R&D activities into two types: research-oriented R&D and  
development-oriented R&D. Rresearch-oriented R&D includes basic research and applied research. 
2.2 Development-oriented R&D 
Development-oriented R&D  means that any research which is aim to produce new materials, products 
and devices, or to make a substantial improvement based on the practical experience and existing 
knowledge systems.. 
3. Motivation 
3.1 Complementary Resources 
Technological innovation is complex and needs a lot of resources. An enterprise rarely has all the 
resources required by R&D, so it must  participate in R&D alliances to get complementary resources from 
other firms. 
3.2 Risk Sharing 
An important reason of enterprises to participate in technological innovation alliances is to reduce the 
cost and uncertainty of innovation and share risk. The risk of technical innovation is determined by the 
uncertainty of the results of research and development activities., and the the speed of research and 
development can not be controlled. So it is usually money and  technology required by R&D far 
exceeding original expectations. R&D cooperation can reduce the impacts of this uncertainty, and 
improve the likelihood of obtaining positive results.. 
3.3 Economies of Scale 
Economies of scale1, in microeconomics, refers to the cost advantages that a business obtains due to 
expansion. In technological innovation activities it also has economies of scale. At least, a firm is more 
likely to have all the innovation resources  with a  big scale. 
                                                          
1 http://en.wikipedia.org/wiki/Economies_of_scale 
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3.4 Market Access 
Market barriers are everywhere. Entry into foreign markets is not easy. Cooprating in R&D with local 
businesses maybe helpful. 
3.5 Government Relationship 
Government retains great influence in the market not only in planned economy but also in market 
economy. Firms that have better relationship with government are expected to have greater problem-
solving capacity. 
4. Relationship between Function and Motivation 
4.1 Data Collection 
The empirical analysis uses the data we get from a innovation surveys conducted by Department of 
Science & Technology, Fujian Province in 2009. Some information  comes from the  website of the 
corresponding firms. All the 123 firms are software firms. 
Data resources is shown as in  TABLE I. 
TABLE I. Data Resources 
Areas Number of Firms Number of Employees 
Beijing 67 50-5000
Fuzhou 17 30-2000
Xiamen 9 30-2000
4.2 Selection of Variables 
According to the analysis above, Functions of R&D alliances are research-oriented R&D and 
development-oriented R&D; Motivations of firms are complementary resources, risk sharing, economies 
of scale, market access and government relationships. 
Variables are introduced in TABLE II. 
TABLE II. Description of the Variables 
Variables Description Meaning 
m1 Motivation Complementary Resources 
m2 Motivation Risk Sharing 
m3 Motivation Economies of Scale 
m4 Motivation Market Access 
m5 Motivation Government Relationships 
f1 Function Research-oriented R&D  
f2 Function Development-oriented R&D 
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4.3 Empirical Analysis 
Based on the survey data we get from 93 software firms, the empirical results of the relationship of 
functions and motivations are shown from TABLE III to TABLE VIII. 
TABLE III. Descriptive statistics 
Number of Firms Number of Related Function and Motivition Mean standard error variance 
m1 93 68 .73 .446 .199 
m2 93 55 .59 .494 .244 
m3 93 19 .20 .405 .164 
m4 93 66 .71 .456 .208 
m5 93 22 .24 .427 .183 
f1 93 77 .83 .379 .144 
f2 93 16 .17 .379 .144 
N of Valid Cases 93 
TABLE  IV. Relationship between Complementary Resources and Development-oriented R&D 
Value df 
Asymp. Sig. 
(2-sided)
Exact Sig. 
(2-sided)
Exact Sig. 
(1-sided)
Pearson Chi-Square 7.105a 1 .008 
Continuity 
Correctionb 
5.549 1 .018 
Likelihood Ratio 11.194 1 .001 
Fisher's Exact Test .005 .004 
Linear-by-Linear 
Association 
7.028 1 .008 
N of Valid Cases 93 
a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 4.30.
b. Computed only for a 2x2 table
Table V. Relationship between Risk Sharing and Development-oriented R&D 
Value df 
Asymp. Sig. 
(2-sided)
Exact Sig. 
(2-sided)
Exact Sig. 
(1-sided)
Pearson Chi-Square .090a 1 .764 
Continuity 
Correctionb 
.000 1 .983 
Likelihood Ratio .091 1 .763 
Fisher's Exact Test 1.000 .496 
Linear-by-Linear 
Association 
.089 1 .765 
N of Valid Cases 93 
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 6.54.
b. Computed only for a 2x2 table
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Table VI. Relationship between Economies of Scale and Development-oriented R&D 
Value df 
Asymp. Sig. 
(2-sided)
Exact Sig. 
(2-sided)
Exact Sig. 
(1-sided)
Pearson Chi-Square 4.962a 1 .026 
Continuity 
Correctionb 
3.560 1 .059 
Likelihood Ratio 8.127 1 .004 
Fisher's Exact Test .036 .018 
Linear-by-Linear 
Association 
4.908 1 .027 
N of Valid Cases 93 
a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 3.27.
b. Computed only for a 2x2 table
Table VII. Relationship between Market Access and Development-oriented R&D 
Value df 
Asymp. Sig. 
(2-sided)
Exact Sig. 
(2-sided)
Exact Sig. 
(1-sided)
Pearson Chi-Square .152a 1 .696 
Continuity 
Correctionb 
.008 1 .930 
Likelihood Ratio .156 1 .693 
Fisher's Exact Test .772 .477 
Linear-by-Linear 
Association 
.151 1 .698 
N of Valid Cases 93 
a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 4.65.
b. Computed only for a 2x2 table
Table VIII. Relationship between Government Relationship and Development-oriented R&D 
Value df 
Asymp. Sig. 
(2-sided)
Exact Sig. 
(2-sided)
Exact Sig. 
(1-sided)
Pearson Chi-Square 5.988a 1 .014 
Continuity 
Correctionb 
4.510 1 .034 
Likelihood Ratio 9.624 1 .002 
Fisher's Exact Test .010 .008 
Linear-by-Linear 
Association 
5.924 1 .015 
N of Valid Cases 93 
a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 3.78.
b. Computed only for a 2x2 table
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5. Conclusions 
In this paper, we have studied the relationship between functions and motivations of. R&D alliances. 
Based on the survey data we get from 93 software firms in Beijing, Fuzhou and Xiamen, we use Chi-
square test getting the empirical results as shown from TABLE III to TABLE VIII. The results indicate 
that firms that aim to carry out development-oriented R&D are usually with motivations of 
complementary resources, economies of scale and government relationships, and firms that aim to carry 
out research-oriented R&D are usually with motivations of risk sharing and market access, as shown in 
TABLE IX. 
TABLE IX . DESCRIPTION OF THE VARIABLES
Relationships 
Research-oriented
R&D
Development-oriented 
R&D
Complementary 
Resources h Ĝ
Risk Sharing Ĝ h
Economies of Scale h Ĝ
Market Access Ĝ h
Government 
Relationships h Ĝ
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